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© A pipe fitting. 

© A pipe fitting or coupling is used for connecting at least two pipes. The pipe fitting is basically formed of a 
coupling main body (2) and a slit ring (5) integrally formed together. The coupling main body is formed of an 
inner layer (21) of good heat resisting property, an intermediate layer (22) containing glass fibers, and an outer 
layer (23) having large tensile elongation and impact strength. The slit ring is formed at an edge portion of the 
outer circumferential surface of the coupling main body. 
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Background of the Invention and Related Art Statement 

The present invention relates to a pipe fitting or coupling for connecting pipes, such as water supply 
pipes, hot-water supply pipes and the like. 

5 As a prior art, a pipe fitting or coupling for connecting pipes, such as water supply pipes and hot-water 
supply pipes, is formed of a cylindrical coupling main body and a slit ring provided on an outer 
circumferential surface of an edge portion of the coupling main body. The edge portion of the coupling main 
body is inserted into an interior of an edge portion of a pipe to be connected, and a nut, such as a cap nut, 
is screwed onto a screw portion provided on the slit ring to be tightened, thereby to hold and fix the edge 

10 portion of the pipe with the coupling main body and the slit ring. 

For example, Japanese Patent Laid-Open Publication (KOKAI) No. 4-262189 discloses a pipe coupling 
formed of an inner layer for constituting an inner circumferential surface of a coupling main body, an outer 
layer for constituting an outer circumference surface of the coupling main body, and a slit ring. The inner 
layer is made of a thermoplastic resin having a heat distortion temperature of 95 °C or higher, such as 

75 polyether ether ketone, cross-linking polyethylene and polyphenylene sulfide. The outer layer includes a 
screw portion on one edge thereof and is made of a thermoplastic resin having a screw torque strength of 
300 kg/cm 2 or higher, such as polyether imide, polyphenylene sulfide and polyether sulfone. The slit ring is 
made of a thermoplastic resin, such as nylon and polyethylene having ductility, so that when a nut is 
screwed onto the slit ring, the diameter of the slit ring is contracted. The inner layer and the outer layer of 

20 the coupling main body, and the slit ring are integrally formed. 

However, the pipe coupling disclosed in the above publication is short of shear strength in the screw 
portion formed on the edge portion of the outer layer or a tip portion of the slit ring of the coupling main 
body, so that a thermoplastic resin to which reinforcing glass fibers are added has been often used. 

Although a modulus of shear elasticity, i.e. shear strength in the screw portion, is improved by the 

25 thermoplastic resin containing the glass fibers, impact strength is decreased. Therefore, when pipes are 
connected, if a pipe coupling is dropped, or tools fall down onto the pipe coupling, the pipe coupling may 
crack or break. Also, depending on a installation condition of a pipe coupling, the pipe coupling is stepped 
on by people or subjected to shocks after installation, so that the same accident or trouble as mentioned 
above may take place. 

30 The present invention has been made to obviate the above drawbacks of the prior art. 

Accordingly, one object of the invention is to provide a pipe fitting or coupling having excellent heat and 
chemical resisting properties as well as excellent pressure resisting strength, shear strength and impact 
strength in screw portions formed on an outer circumferential surface of a coupling main body and a slit 
ring. 

35 Another object of the invention is to provide the pipe fitting or coupling as stated above, wherein the 

coupling main body and the slit ring are formed integrally so that the pipe coupling can be easily connected 

to a pipe and handled easily. 

A further object of the invention is to provide the pipe fitting or coupling as stated above, wherein the 

pipe coupling can be easily and economically manufactured. 
4o Further objects and advantages of the invention will be apparent from the following description of the 

invention. 

Summary of the Invention 

45 A pipe fitting or coupling of the present invention is basically formed of a cylindrical coupling main 
body, and a slit ring integrally formed on an outer edge of the coupling main body and having a screw 
portion thereon. The coupling main body is formed of three layers, i.e. inner, intermediate and outer layers. 
The inner layer constitutes an inner circumferential surface of the pipe coupling, and the outer layer 
constitutes an outer circumferential surface of the coupling main body. The intermediate layer is situated 

so between the inner and outer layers. 

The inner layer is formed of a thermoplastic resin containing polyether ether ketone as a main 
component, and the intermediate layer is formed of a thermoplastic resin containing reinforcing fibers. The 
outer layer is formed of a thermoplastic resin with a tensile elongation of 10 to 1,000% and Izod impact 
value of 50 to 1,000 J.m -1 . 

55 In the present invention, the thermoplastic resin containing polyether ether ketone as the main 

component for the inner layer has preferably a melting point of 300°C or higher and a melt viscosity of 
1,000 to 10,000 poise (380°C, a shearing speed of 1,000 sec -1 ). If the melt viscosity is 1,000 poise or 
lower, a heat resisting property and mechanical strength of the resin become low, while if the melt viscosity 
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Fig. 4 is a partially cut side view for showing a third embodiment of an elbow type pipe coupling of the 
present invention; 

Fig. 5 is a partially cut side view for showing a fourth embodiment of a socket type pipe coupling of the 
present invention; 

s Fig. 6 is a partially cut side view for showing a conventional pipe coupling or a cheese; 
Fig. 7 is an explanation view for showing a method of a bending test; 

Fig. 8 is a graph for showing load-displacement curves of the bending tests on the cheeses of example 1 
and comparative example 1 ; and 

Fig. 9 is a graph for showing load-displacement curves of the bending tests on the cheeses of example 2 
70 and comparative example 2. 

Detailed Description of Preferred Embodiments 

Referring to Fig. 1, a first embodiment of a pipe fitting or coupling 1, i.e. a cheese, of the invention is 

75 shown. The cheese 1 includes a coupling main body 2 having three connecting portions 3 with connecting 
edges, i.e. edge A, edge B and edge C, arranged in a T-shape. 

The coupling main body 2 is formed substantially in a cylindrical form and is arranged in a T-shape. 
The main body 2 is formed of an inner layer 21 contacting a fluid, an intermediate layer 22 provided along 
an outer circumference of the inner layer 21, and an outer layer 23 disposed along an outer circumference 

20 of the intermediate layer 22. In each connecting portion 3 to be connected to a pipe P, the intermediate 
layer 22 is not formed, and an inserting portion 6 for the pipe P is formed between the inner layer 21 and 
the outer layer 23 outside the intermediate layer 22. Thus, the inner layer 21 is exposed in the inserting 
portion 6 and provided with a circular groove 4 therearound. 

In each connecting portion 3, the outer layer 23 has a hexagonal portion 53 to be engaged with a 

25 wrench and forms a slit ring 5. Each slit ring 5 is provided with a plurality of slits 51 extending in an axial 
direction of the connecting portion 3 at the tip thereof, and external threads 52 on the outer surface. 

The inner layer 21 is formed of a thermoplastic resin containing polyether ether ketone as a main 
component, which has a good heat resisting property. The intermediate layer 22 is formed of a thermoplas- 
tic resin having good adhesion property with respect to the thermoplastic resin of the inner layer 21 and a 

30 thermoplastic resin of the outer layer 23. The intermediate layer contains reinforcing fibers of a high heat 
resisting property, mechanical strength and rigidity. The outer layer 23 is formed of the thermoplastic resin 
having tensile elongation of 10 to 1,000%, Izod impact strength value of 50 to 1,000 J.m -1 , and good shear 
strength and impact strength. The inner layer 21, intermediate layer 22 and outer layer 23 are formed 
integrally by an injection molding. 

35 When the cheese 1 and the pipe P are connected together, an elastic packing 7 is fitted into the 
annular groove 4, and an edge portion of the pipe P is inserted into the inserting portion 6. A nut 8, such as 
a cap nut, is fitted over the external threads 52 of the slit ring 5, and is tightened. Accordingly, the diameter 
of the slit ring 5 is reduced, and the edge portion of the pipe P is deformed, while the elastic packing 7 is 
pressed against an inner surface of the pipe P, thereby to firmly hold the pipe P and at the same time, to 

40 seal tightly. 

Referring to Figs. 2 and 3, a second embodiment 9 in the form of a male adapter of the invention is 
shown. Fig. 2 shows a partly cut side view, and Fig. 3 shows a perspective view for showing the adapter 9 
without an outer layer. 

The male adapter 9 is formed of an inner layer 21 a, an intermediate layer 22a and an outer layer 23a as 
45 in the cheese 1 of the first embodiment shown in Fig. 1 . The materials of the inner, intermediate and outer 
layers of the adapter 9 are the same as in the cheese 1 as shown in Fig. 1 . Also, a connecting portion 3a to 
be connected to a pipe is provided at a left side of the male adapter 9 and is formed as in the connecting 
portion 3 of the cheese 1. However, a valve connection portion 11 with external threads 10 is formed at a 
right side of the adapter 9. A middle portion 1 2 has a hexagonal shape to be engaged with a wrench, 
so As shown in Fig. 3, the intermediate layer 22a has a hexagonal shape with slits 24 and concaves 25 in 

a middle portion thereof. When the outer layer 23a is formed, the outer layer 23a is filled in the slits 24 and 
the concaves 25, while an insertion portion 6a and a groove 4a are formed between the inner and outer 
layers 21a, 23a. Accordingly, when the middle portion 12 is held by the wrench after the adapter 9 is 
completed, the outer layer 23a does not slip relative to the intermediate layer 22a. 
55 The male adapter 9 operates as in the cheese 1 . Incidentally, the slits 24 and the concaves 25 may be 
formed in the intermediate layer 22 of the cheese 1 , as shown in Fig. 1 . 

Fig. 4 shows an elbow type pipe coupling 15 having two connecting portions 3b arranged perpendicu- 
larly. The coupling 15 is formed of an inner layer 21b. an intermediate layer 22b and an outer layer 23b, 
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10 Example 1 

The cheese 1 shown 
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Inner Layer Polyether 
ether ketone 


Intermediate Layer Polyether 
imide (contain GF) 


Outer Layer Polyamide 66 


Mold Temp. °C 
Melt Temp. °C 
Injection Pres. kg/cm 2 


150 
370 
1,500 


130 
360 
1.600 


60 
270 
1,500 



the cheese 1 w^ppoTdVt Z~l 'JSS^ ST * * ^ 3 «*" «* 
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Example 2 
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Comparative Example 1 

A cheese 1b of comparative example 1 was formed of only two layers, i.e. an inner layer 21x and an 
outer layer 23x of the same materials as those of example 1 , without an intermediate layer as shown in Fig. 
5 6. The cheese 1b having the same inner layer thickness of 2 mm and the same total thickness of 10 mm as 
those of the cheese 1 of example 1 was produced under the same molding condition and by the same 
method as those of example 1. 

The obtained cheese 1 b was subjected to the same bending test as that carried out in example 1 , and 
as a result, a load-displacement curved line as shown in Fig. 8 was obtained. Cracks were observed in the 
jo vicinity of a load of 1 ,000 kg. 

Also, the same ball-falling impact test as in example 1 was carried out. and the cheese 1b was cracked 
when the ball was dropped from a height of 150 cm. 

Comparative Example 2 

75 

A cheese of comparative example 2 was formed of only the inner layer and the outer layer of the same 
materials as those of example 2 without an intermediate layer. The cheese having the inner layer thickness 
of 2 mm and total thickness of 10 mm as in the cheese 1b of comparative example 1 was produced under 
the same condition and method as those of example 2. 

20 The obtained cheese was subjected to the same bending test as that carried out in example 1 , and as a 
result, a load-displacement curved line as shown in Fig. 9 was obtained. Cracks were observed in the 
vicinity of a load of 1 ,200 kg. 

Further, the same ball-falling impact test as in example 1 was carried out, and the cheese was cracked 
when the ball was dropped from a height of 100 cm. 

25 The results of Examples 1 , 2 and Comparative Examples 1 , 2 are shown in Table 2. 

Table 2 



Height of falling ball 


Example 1 


Example 2 


Comparative Example 1 


Comparative Example 2 


50 


O 


0 


O 
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100 


O 


O 


O 


crack 


150 


O 


0 


crack 


crack 


200 


O 


0 


crack 


crack 


O: No crack 



It is apparent from the above description that the pipe coupling of the present invention has excellent 
heat resisting property and chemical resistance as well as excellent pressure resisting strength, shear 
40 strength at the thread portion and impact strength. Even if pressure of fluid and impact, such as bending, 
dropping or hitting, are applied to the pipe coupling of the present invention, the pipe coupling is not 
cracked or broken, and even if a nut or machinery and tools are inserted into the pipe coupling, the thread 
portion is not damaged. 

Further, the coupling main body and the slit ring are formed integrally, so that when the pipe coupling is 
45 connected to a pipe, a separate slit ring is not required, and pipe joining work is carried out easily. Also, the 
pipe coupling can be easily stored and transported. 

Claims 

so 1. A pipe fitting comprising: 

a coupling main body having an end portion, and 

at least one slit ring integrally formed with the coupling main body at the end portion, said slit ring 
having a threaded portion on an outer surface and a plurality of slits, 

wherein said pipe fitting is formed of: 
55 an inner layer for constituting an inner circumferential surface and being formed of a thermoplastic 

resin, 

an intermediate layer formed on an outer surface of said inner layer, said intermediate layer being 
formed of a thermoplastic resin and containing reinforcing fibers, and 
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FIG. 6 
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FIG. 7 
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